68                                       QUATERNIONS.                          [CHAP. IV.

gives       .                  p2 = e2PQ2, where PQ is a vector,

But              p + xa = SQ

= a +
, *. Sap 4- oca2 = a2, for Say = 0 ;

and                      ^a4=:(as

hence                    a'p* = e* (a* - Sap)*,

a surface of the second order, whose intersection with the plane
8. ayp = 0 is the required locus.

Ex. 6.    The same problem when the points and line are not in
the same plane.

Hetaining the same figure and notation, WQ see that PQ is no
longer a multiple of a j but

PQ-SQ-SP

and because PQ is perpendicular to DQ

and                              p* = e* (a,-y&yp- p)3,

a surface of the second order.

COB.   If 6 = 1, and the surface be cut by a plane perpendicular
to DQ whose equation is Syp = c, the equation of the section is

another plane, so that the section is a straight line.
Ex. 7.   To find the locus of the middle pomts of lines of given
length terminated 6y each of two given straight lines.